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ABSTRACT

The forests on limestone in southern Yunnan, in tropical southwest China. were inventoried. and their floristic
composition and biogeographical affinities are discussed. These limestone forests were characterized by phanerophytes
making up ca. 78% of the total species and those with mesophyllous leaves comprising 75%. Ecological species groups
based on their habitat preferences were discerned from field observations: the species exclusive to the limestone habitats
make up 10% and the preferents make up ca. 12% of the total limestone flora. From these limestone lorests, 1394
vascular plant species belonging to 640 genera and 153 families were recorded. Based on their distributions. 12
biogeographic elements at the generic level and nine at the specific level were recognized. About 90% of the seed
plant genera (over 90% of the species) were tropical: furthermore, 35% of the seed plant genera (65% of the species)
have tropical Asian affinities. In a comparison with other regional floras from southern China and tropical Asia, the
limestone flora of southern Yunnan revealed closer athinity to tropical floras than to temperate elements of eastern Asian
foras. This limestone flora is thus tropical and part of the tropical Asian flora at its northern margin.

Key words:  biogeography. China, limestone forest. southern Yunnan.

Limestone in tropical China occurs mainly in GENERAL GEOGRAPHY

Yunnan and Guangxi Provinces of southern and ¥ ,
" .. s . Xishuangbanna, the southern part of Yunnan.
central China. Because of the great diversity of . . .
. i ‘ . which borders Burma and Laos, is a mountainous
edaphic conditions and topography, vegetation . = Ve

, k. | area at the northern margin of tropical Southeast
types on limestone are extremely diverse and rich 1. e . ‘
’ : Asia (Fig. 1). Basically, the study area has a moun-

in endemic taxa. Limestone vegetation in southern Wit . . .
tainous topography with the mountains running

China has been destroyed as much as other vege- 7 oo Gt . :
- - north-south and decreasing in elevation southward.

tation types even though these limestone areas are Aliitide varies from 480 m in the lowest vallev in
/ : C . R | \

more dithcult to access and to farm. Limestone veg- the south to 2400 m at the top of the highest moun-

etation 1s also more vulnerable because it recovers T ; - .
. , . tain in the north. The limestone strata occur mainly

much more slowly on “‘l."'”-‘. thin soils (‘“"_“ in southeastern Xishuangbanna and range in alti-
search was (.-muluctml mainly in ll‘le'area of Xish- e from 600 to 1600 i

uangbanna. in the southern part of Yunnan. where
about 19% (3600 km?) of the total area is limestone

(Liu et al., 1990). Most of this limestone area is

The region of Xishuangbanna has a typical trop-
ical monsoon climate with an annual mean tem-
perature of 22°C, annual temperature accumulation
still forested and is receiving Increasing attention (the sum of daily temperature means where they are
tor its biodiversity and its urgent need of conser- > 10°C) of 8000°C. and annual precipitation vary-

ave been written (; . 006G, 19007 1998, e B . .
have been written (Zhu et al., 1996, 1997, 1998a. 30% falls during the rainy season between May and
1998b; Wang el al., 1997). This paper represents a  the end of October (Xu et al.. 1987).

synthesis of its floristics, physiugnnmy. and biogeo- The rock substrate is hard limestone of Permian
graphical affinities. origin with a rugged topography. The soil is mainly
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brown, coarse in texture. and composed of loamy
limestone with a pH of ca. 6.75 and ca. 3.56%
organic matter (Liu et al., 1990).

METHODS

A complete floristic inventory was made based
on the identification of more than 5000 plant spec-
from the limestone habitat in

imens  collected

southern Yunnan during 1985-1995 and deposited
mainly at HITBC and SYS. The flora of the vege-

tation on the limestone consisted of 153 families of

vascular plants, including 640 genera and 1394
species. An initial floristic analysis was made based
on the inventory (Zhu et al.. 1996). Three main
vegelation types occur on the limestone—tropical
seasonal rain forest. tropical seasonal moist forest.
and tropical montane dwarf forest—which were se-
lected for establishing plots. For the tropical sea-
sonal rain forest, seven separate plots ranging in
size from 2000 to 2500 m? were established. For
the tropical seasonal moist forest seven separate
plots ranging in size from 500 to 2000 m? were laid
out. For the tropical montane dwarf forest, only two
plots of 10 by 10 m were made due to its restriction
to limestone summits. These different plot sizes
were used because of the differential coverage of
forest type and site restrictions. The structure and
species composition of the vegelation on the lime-
stone were analyzed based on plot data already
published (Zhu et al., 1998a). In the present paper.
plant inventory lists of the two main forest types
(excluding montane dwarf forest) were compiled
from sample plots separately for the physiognomic
(life form and leaf size) analysis. The eriteria for
life form and leaf size classes suggested by Raun-
kKiaer (1934) and the importance value index (IVI)
suggested by Curtis and Mclntosh (1951) were used
in the physiognomic or ecological analysis. Ecolog-
ical species groups were discriminated from field
observation and correspond 1o groups used in Shi-
mizu (1964) and Chin (1977). Species-level bio-
geographical affinities were assessed for the total
Hora of the limestone vegetation. The floristic sim-
tlarities between the limestone flora of southern
Yunnan and the floras on limestone and non-lime-
stone habitats from southwest China. northern Vi-
etnam, northern Thailand. and the Malay Peninsula
were also discussed.

CLASSIFICATION OF LIMESTONE VEGETATION

Based on plant physiognomy, forest profile, flo-
ristic. composition, and habitat, the primary lime-
stone vegetation can be classified into three vege-
lation types, Le.. tropical seasonal rain forest.

Annals of the
Missouri Botanical Garden

tropical seasonal moist forest, and tropical montane
dwarf forest (Zhu et al.. 1998a). Within these. six
formations, including nine communities, were rec-

ognized:

(1) Ravine seasonal rain forest (including the Po-
metia tumentusa—A////mn.wa monogyna communily
and Pometia tomentosa—Celtis philippensis var.
wightic community):

(2) Lower hill seasonal rain forest (including only
the Celtis philippensis var. wightii—Lasiococca com-
beri var. pseudoverticillata community):

(3) Evergreen moist forest (including the Osmanthus
polyneurus—Dracaena cochinchinensis community
and Lasiococca combert var. pseudoverticillata—Cleis-
tanthus sumatranus community):

(4) Semi-evergreen moist forest (including the
Bombax insignis—Colona floribunda community and
Bombax insignis—Garcinia bracteata community):
(0) Evergreen dwarf forest (including only the Pho-
tinta angusta—Pistacia weinmannifolia community):
(6) Semi-evergreen dwarf forest (including only the
Ficus neritfolia—Dracaena cochinchinensis commu-
nity).

Detailed descriptions and ecological analyses of
the communities have been reported earlier (Zhu et
al., 1998a). Here the classification of the limestone
vegetation is concisely enumerated so that the bio-
geographical components of the limestone vegeta-
tion can be better understood.

TROPICAL SEASONAL RAIN FOREST

Tropical seasonal rain forest on limestone, just
as the regional tropical seasonal rain forest off lime-
stone, shares characteristics with the equatorial
lowland rain forest. These forests are mainly ever-
green, but there are some deciduous trees in the
emergent layer. This is equivalent to the tropical
semi-evergreen rain forest of Southeast Asia (Whit-
more, 1984), or the tropical semi-evergreen forest
of India=Burma (Champion. 19306). as well as the
evergreen seasonal forest of tropical America
(Beard, 1944, 1955). In southern Yunnan. these
limestone forests occur in wel valleys and on lower
slopes of hills or mountains below 1000 m altitude.
This same forest type also occurs in northern Thai-
land (Smitinand, 1966) and North Vietnam (Thin.
1997), although different names were used. The
tropical seasonal rain forest represents Southeast
Asian tropical rain forest at its latitudinal and al-
ttudinal limits. The ecological structure of the trop-
ical seasonal rain forest on limestone is almost ex-
actly the same as the seasonal rain forest off
limestone in the Xishuangbanna region (Zhu. 1992,
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[.ife forms of the limestone forest in southern Yunnan.

Table 1.

Thero-

Geoph phytes

Phanerophytes

l.1ana

Woody

Cham

31

All
156

Hph
12

Megaph Mesoph Microph Nanoph

Herb

Epiph

Para

[.aife form™

34

34

Number of species

[.imestone seasonal rain forest

68% 4.8% 62.7% 124% 1.2%

LS. (%

28% 193% 12% 3.60% 33.{%

0.4%

Percentage of total species

(14800 m? of 7 plots. total 249
species)

28

124

21

36

62

L)

27

13

Number of species

|.imestone seasonal moist forest

0.9%

1.4%  58.8% 13% 3.9%

9.9%

1 7%

0.9% 29%

12.8% 2.3%

3.0%

Megaphanerophyte (perennials over 30 m high): Mesoph

S ——

Percentage of total species

species)

* Lite form (Raunkiaer, 1934); Megaph
(perennials 2 to 8 m high); Nanoph = Nanophanerophvte (perenmals 0.25 to 2 m high): Hph

Chamaephytes (perennials less than 0.25 m high above ground); Geoph

(9650 m? of 7 plots, total 211
(annuals).

Microphanerophyte

Mesophanerophvte (perennials 8 to 30 m high): Microph
Herbaceous phanerophyte (herbaceous perennials over 0.25 m high): Cham

Geophyte (perennials, dying back above ground): Para

piphytes; Therophytes

‘
4

I

Parasitic: Epiph
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1997). Most species in the seasonal rain forest on
limestone are also found in the adjacent non-lime-
stone seasonal rain forest, but the latter 1s more
diverse with additional species. which are not
found on the limestone.

TROPICAL SEASONAL MOIST FOREST

Tropical seasonal moist forest occurs on the mid-
dle and upper limestone slopes ranging from 650
to 1300 m altitude. This vegetation type abuts the
seasonal rain forest and was called monsoon forest
by some Chinese authors (Liu, 1987; Wu, 1980).
The term seasonal moist forest is preferred here
because the forest is not equivalent to Schimper’s
monsoon forest (Schimper, 1903), in spite of the
fact that it is affected by seasonal dryness and con-
tains a variable percentage of deciduous trees. The
seasonal dryness in the region is compensated to
some extent by dense fog accompanied by low tem-
peratures in the same months (November to April)
(Whitmore, 1984). Some deciduous trees, such as
Gmelina arborea Roxb., Anthocephalus chinensis
(Lam.) Rich. ex Walp., and Homalium laoticum
Gagn. var. glabretum C. Y. Wu, shed leaves toward
the end of the dry season, while others., such as
Cratoxylon cochinchinensis (Lour.) Bl., Ficus reli-
giosa L., and Elaeocarpus varunua Buch.-Ham. ex
Mast., shed their old leaves as new ones develop.
This suggests that deciduousness in the region is
more frequently associated with locally dry habitats
than the seasonal dryness of climate. Therefore, us-
ing the term monsoon forest for the evergreen or
semi-evergreen forest on limestone is confusing be-
cause Schimper’s monsoon forest is more or less
completely leafless during the dry season.

MONTANE DWARF FOREST

Montane dwart forest occurs ()nly on the tops of
hills and summits of mountains at altitudes above
900 m. There is only one dwarf tree layer with a
canopy height of 7—15 m. Epiphytic orchids, such
as Eria hainanensis Rolfe and Bulbophyllum ni-

grescens Rolfe, and non-vascular epiphytes (bryo-

phytes and lichens) are abundant. In some sites
small woody climbers, such as Derris caudatilimba
How (Papilionaceae) and Pristimera arborea
(Roxb.) A. C. Smith (Hippocrateaceae), are also fre-
quent.

PILANT PHYSIOGNOMY OR ATTRIBUTES

From plot data, life form spectra (Raunkiaer.
1934) of the two main forest types (seasonal rain
forest and seasonal moist forest) are compiled 1n
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Table 2.
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Physiognomic characteristics of the limestone forest in southern Yunnan.

Forest type

limestone seasonal  Percentage of species

rain forest! Percentage

lLimestone seasonal  Percentage of species

moist forest? Percentage

——

of Importance Value Index (IVI)’

of Importance Value Index (IVI)

— —

l.eal form Leal texture | .eafl size

S (. P . Na Mi Me Ma
e 266 %19 95Z.1 © 13.8 76.6 9.6
0.3 237 928 41.2 1 3.8 9] 3:3
68 32 al.oy 485 |1 21.5 4.2 3.)
138252 417 B3 D4 23.3 665 9]

" From 14800 m? of 7 plots, total of 94 tree species > 5 ¢m DBH.

* From 9650 m? of 7 plots, total of 97 tree species > 5 em DBH.

YIVI = Relative dominant density + Relative frequency + Relative dominant breast area (Curtis & McIntosh, 1951).
S: Simple leaves: C: Compound leaves:; P: Papery leaves: L: Leathery leaves: Ma: Macrophyll (large to 164,025 mm?):

Me: Mesophyll (to 18,222 mm?); Mi: Microphyll (to 2025 mm?); Na: Nanophyll (to 225 mm?) (Raunkiaer, 1934).

Table 1. Leal size spectra, leal form, and leaf tex-
ture are shown in Table 2. Both forest types were
dominated by phanerophytes. Including lhanas.
these perennial phanerophytes make up 73.9-
83.2% of the total species, while annual chamae-
phytes account for only 12.4-13%. However, the

seasonal moist forest shows lower percentages of

woody lhianas as well as megaphanerophytes and
mt'.s'()phaner(')phyles. but higher percentages of epl-
phytes as well as microphanerophytes and nano-
phanerophytes than the seasonal rain forest.

Both forest types have species with mesophyllous
leaves making up ca. 75% of the total tree species,
but the forests show clear differences if the species
are weighted by importance value index (IVI). This
increases the percentage of mesophyllous perenni-
als and decreases the percentage of micro- and ma-
crophyllous trees in seasonal rain forest, while the
opposite trend 1s seen 1n seasonal moist forest. Sea-
sonal moist forest occupies much more rugged hab-
itats with thinner and drier soils, and has more mi-
crophyllous species. In weighting by [VI, the
increase in percentage of macrophyllous trees in
seasonal moist forest 1s mainly due to the dominant
evergreen species Dracaena cochinchinensis (Lour.)
S. (. Chen (Agavaceae), with its long leathery lan-
ceolate leaves, and the dominant deciduous tree
species Colona floribunda (Wall. ex Voigt) Craib
(Tiliaceae) also with large leaves to 30 em long. In

Table 3.

weighting the species by IVI, the percentage of
leathery leaves decreases in seasonal rain forest but
Increases in seasonal moist forest due to the pres-
ence of some species with these leathery leaves
such as Cleistanthus sumatranus (Miq.) Muell.-Arg.
(Euphorbiaceae) and Dracaena cochinchinensis.

F.COLOGICAL SPECIES GROUP

Based on the study of the limestone floras of Ja-
pan and Taiwan, Shimizu (1964) divided limestone
plants into five ecological groups:

plants exclusive to limestone habitat:

(2) plants selective for and found mainly in lime-
stone:
(3) plants preferring and dominant on limestone:

taxa indifferent. with no special association
with limestone:

plants found only occasionally on limestone or
strangers to limestone.

To Shimizu, these first three groups were char-
acteristic species for the limestone habitats and 1n
particular his exclusive and selective taxa were cal-
cicoles. Chin (1977) accepted this classification
and similarly categorized plants on limestone in the
Malay Peninsula into four groups, combining selec-
tive and preferent plants. Similar ecological species
eroups have been later recognized by Chinese bot-
anists (Liang et al., 1985; Liu et al., 1994).

The ecological species groups of the limestone flora of southern Yunnan.

F.cological species groups
(see Shimizu, 1964; Chin, 1977)

—

Plants found only on limestone: endemic to southern Yunnan
not endemic to southern Yunnan

Plants dominant on limestone
Plants no restriction on limestone

Plants found occasionally on limestone

ren
lotal

Number of species Yo
24 st
117 3.4
| 70 | 2.2
808 01.0
229 16. 1
1394 [ O0)
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Table 4. Predominant families found in limestone forests of southern Yunnan.

No. :f [GO. of

1\70. of g](). of

genera species Yo* genera species Yo
Orchidaceae 35 36 26.9 Verbenaceae 6 2() 43.5
Rubiaceae 34 5te! 64. 1 [Labiatae 13 20) 30.1
Fuphorbiaceae ol Ste 60.4 (esneriaceae 13 19 63.3
Papilionaceae 22 2D 43.4 Sterculiaceae 7 18 46.8
Moraceae 1 48 13.8 Dioscoriaceae | 18 64.3
Vitaceae { 38 719.5 Menispermaceae 10 17 60.7
Acanthaceae 206 36 65.4 Liliaceae 10 16 64.0
Rutaceae | | 39 1.4 Araceae 10 15 44. 1
Asclepradaceae 16 30 D.3.0 Compositae 3 15 14.6
Urticaceae 12 39 2.1 Myrsinaceae 4 14 38.2
l.auraceae 10 39 45.() Commelinaceae 7 14 60.9
Apocynaceae 19 33 53.9 Zingiberaceae 6 14 42.4
Meliaceae 12 30 3.3.0 Myrtaceae | |3 45.8
Annonaceae 12 30 50.9 Tiliaceae 3 12 S
Cucurbitaceae 0 24 2.3 Mimosaceae 6 | 2 66.6
Rhamnaceae 19 2] 70.4 Anacardiaceae 7 | ] 64.7
Piperaceae 3 20) 4.8 Convolvulaceae 4 | | 37.4

Ulmaceae D | ] 1 00

the no. of species on limestone

G =
the total no. of species in southern Yunnan

Following Shimizu and Chin’s classifications, we
divided the limestone flora of southern Yunnan into
these four ecological species groups (Table 3). In
our study, 141 vascular plant species are restricted
to limestone habitats and thus are exclusively found
here. These include the following common species
Celtis philippensis var. wightit, Amoora calcicola,
Murraya tetramera, Pistacta weinmannifolia, as
well as species in Agapetes, Sageretia, Tupistra, and
Pristimera. Of these, 24 species are endemic to
southern Yunnan. Taxa exclusive to limestone make
up about 10% of the total limestone flora. which
agrees with the results from Longgan limestone (ex-
clusive taxa, 13%) (Liang et al., 1985) and Longhua
limestone (exclusive taxa, 10%) (Liu et al., 1994)
from Guangxi Province in China. Both the exclu-
sive and preferent taxa make up 22.3% of the tolal
sum. They could be termed as charactenstic spe-
cies for limestone habitats (see Appendix 1). This
1s similar to the results from Longgan in Guangxi
(with these characteristic species making up 20%
of the total sum) (Liang et al., 1985) and from the
Malay Peninsula (27.5%) (Chin, 1977).

THE FLORA AND ITS BIOGEOGRAPHY

In the limestone forests of southern Yunnan, Chi-
na, 153 families of vascular plants including 640
genera and 1394 species and varieties, were re-
corded, of which seed plants compose 129 families,

508 genera, and 1269 species (see Appendix 1).

X 100

More than 80% of the species also occur in the
non-limestone habitats of the Xishuangbanna re-
o10M.

The limestone flora makes up about one quarter
of the total species of the regional flora. (The flora
of the Xishuangbanna region was primarily docu-
mented with 3336 native species of 1218 genera
and 207 families of seed plants: see Li, 1996.)
Some families show relative preference for lime-
stone habitats (with more than 60% of the total
number of species in the region on limestone), for
example. Acanthaceae, Euphorbiaceae, Gesneri-
aceae, Meliaceae, Menispermaceae, Moraceae,
Rhamnaceae. Rubiaceae, Rutaceae. Vitaceae. and
Ulmaceae (Table 4). Other families, such as Hip-
pocrateaceae, lcacinaceae, and Vacciniaceae, show
an even stronger preference for limestone (found
almost exclusively in limestone habitats in southern
Yunnan), although they are not among the predom-
inant families in species richness.

The distribution types of Chinese seed plants at
the generic level were documented by Wu (1991).
Based on Wu’s document, 544 of the 558 genera of
seed plants from the limestone forest of southern
Yunnan can be divided into 12 distribution types
or geographic elements (14 genera, which are cos-
mopolitan 1n distribution, are not included in the
geographic statistics). One thousand two hundred
forty-four of the 1269 species of seed plants from
the limestone forest can be recognized in nine dis-
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Table 6.
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Southern Yunnan Limestone Flora

Comparison of floristic similarities between the limestone habitats of Xishuangbanna. southern Yunnan.

and the limestone and non-limestone habitats from southwestern China and southeastern Asia.

——

Size of flora Shared taxa  Similanty
[Location Habitat (Seed plants) by both floras coethicients
2. Longgan, SW China l[imestone 149 families 118 0]1.2
22°14-33'N, 106°46'E 6609 genera 371 66.5
1363 species
3. Daqinshan Mountains, SW China non-limestone 182 fam. 126 97.4
22°14°N, 107T°E 871 gen. 389 69.8
1813 spp.
4. Gulinqing, SW China limestone 143 fam. 116 89.9
22°36'N, 104°E 496 gen. 261 52.6
1095 spp.
5. Huapin, SW China non-limestone 151 fam. 33 72.8
25°31-39'N, 109°50'E 475 gen. 150 33,2
1051 spp.
6. Dongyang Mountains, SW China l[imestone 116 fam. 30 73.7
25°14'N, 107°56'L 367 gen. 153 11.6
(36 spp.
/. Cucphuong, N Vietnam l[imestone 167 fam. 120 93
20°14-24'N, 105°24-44 'k 860 gen. 428 16.7
661 spp.
8. Chiendae, N Thailand [imestone 101 fam. 03 02.1
19°2'N, 98°54'E 342 gen. 181 52.9
212 spp.
9. Malay peninsula limestone limestone |17 fam. 93 81.6
1-6°N, 100-104°E 535 gen. 244 51.6
112 spp.
10. Taiping, Malay peninsula non-limestone 15 fam. 94 82.5
4°N, 101°E 632 gen. 243 >1.6

1939 spp.

_

Notes: The direct comparison of species composition between the different floras is not very significant before the
local floras are updated and the taxa revised: therefore. the comparison of floristic similarities between the different

floras at the specific level is not made.

References: location 2 (Chen, 1985); 3 (Daginshan Forest station of Guanxi Forestry Bureau, 1980); 4 (Li, 1987); 5
(Li et al., 1986): 6 (Xu, 1984); 7 (Thin, 1997): 8 (Smitinand. 1966): 9 (Chin, 1977, 1979): 10 (Burkill & Henderson.

1925).

tropical Asia and southern China were discussed
by Zhu (1997). This limestone flora shares all fam-
ilies and 88% of its genera with the flora of Indo-
china (Lecomte, 1907—1051: Aubréville et al..
1960—1996). 96% of its families and 68% of its
genera with the flora of the Malay Peninsula (Rid-
ley, 1967: Keng. 1978), 73% of its woody plant
genera with Burma (Kurz, 1877), and more than
O7% of its families and more than 80% of its genera
with other tropical floras of south China (including
Hainan Island; see Wu., 1994). The limestone flora
of Xishuangbanna demonstrates strong athinity to
other tropical Asian floras.

Literature Cited

Aubréville. A.. N. L.. Tardieu-Blot & J. E. Vidal (editors).
1960-1996. Flora du Cambodge. du Laos et du Viet-
nam. No. 1-28. Museum National d"Histoire Naturelle.
Paris.

Beard, J. S. 1944, Climax vegetation in tropical America.

F.cology 25: 127-158.

. 1955. The classification of tropical American
vegetation types. Ecology 36: 359—412.

Burkill. I. H. & M. R. Henderson. 1925. The flowering
plants of Taiping, in the Malay Peninsula. Gard. Bull.
Straits Settlem. 3: 300—459.

Champion, H. G. 1936. A preliminary survey of the forest
types of India and Burma. Indian Forest Rec.. n.s. 1:
1-280.

Chen, F. P. 1985. Limestone Flora in Longgang., Guangxi,
China. Unpublished M.S. Thesis, Zhongshan University.
|[In Chinese.]

Chin, S. C. 1977, 1979. The limestone hill flora of Malaya.
[. Il. Gard. Bull. Singapore 30: 165-219; 32: 64-203.

Curtis, J. T. & R. P. Melntosh. 1951. An upland forest
continuum in the prairie-forest border region of Wis-
consin. Ecology 32: 467-496.

Daginshan Forest station of Guangxi Forestry Bureau.
1980. Plant list of Daginshan, Guangxi. [Unpublished
manuscript, in Chinese. |

Keng. H. 1978. Orders and Families of Malayvan Seed
Plants. Singapore Univ. Press, Singapore.



452

Kurz, W. S. 1877. Forest Flora of British Burma 1 & 2.
Ofhice of the Superintendent of Government Printing,
Calcutta. [Reprint 1974, International Book Distribu-
tors. |

Lecomte, H. (editor). 1907-1951. Flora generale de
I'Indochine. Tome 1-7. Masson et Cie Editeurs, Paris.

L1, B. 1987. Flora of Gulinqing Nature Reserve in south-
eastern Yunnan. Unpublished M.S. Thesis, Zhongshan
University. |In Chinese.|

[a, S. K., S. F Yuan, L. K. Liu & Z. Z. Chen. 1986. The
flora of Huapin. In: Reports on the Huapin Forest Area
in Guangxi. Shandong Science Press, Jinan. [In Chi-
nese. |

Li, Y. H. (editor). 1996. List of Plants in Xishuangbanna.
Yunnan National Press, Kunming. [In Chinese.]

Liang, C. K., J. Y. Liang & L. F. Liu. 1985. A report on
the exploration of the flora of Longgang. Guihaia 5(3):
191-209. |In Chinese with English abstract.]

Liu, L. H. 1987. Rain forest. In: C. Y. Wu (editor), Veg-
etation of Yunnan. Science Press, Beijing. [In Chinese. |

Liu, L., Y. T. Hu, Y. C. Yang, W. W. Liu & R. X. Guo
(editors). 1990. Reports on Land and Economy of Xish-
uangbanna. Yunnan People’s Press, Kunming. [In Chi-
nese. |

, H. Ye, G. Zhang & H. Chen. 1994, Floristic anal-
ysis of the Longhua natural reserve. Acta Bot. Austro-
sinica 9: 1-16. |[In Chinese with English abstract.|

Raunkiaer, C. 1934, The Life Forms of Plants and Statis-
tical Plant Geography. Oxford Univ. Press, Oxford.

Ridley, H. N. 1967. The Flora of Malay Peninsula, |-V.
l.. Reeve, London. [Reprint.|

Schimper, A. F. W. 1903. Plant-Geography upon a Phys-
1ological Basis. Oxford Univ. Press, Oxford.

Shimizu, T. 1964. Studies on the limestone flora of Japan
and Taiwan. Part 1. J. Fac. Textile Sci. Technol. Shinsu
Univ,, A 12: 1-88.

Smitinand, T. 1966. The vegetation of Dao Chiengdao, a
limestone massive in Chiengmai, north Thailand. Nat.
Hist. Bull. Siam Soc. 21(1-2): 93-128.

Thin, N. N. 1997, The vegetation of Cucphuong national
park, Vietnam. Sida 17: 719-759.

Annals of the
Missouri Botanical Garden

Wang, H., H. Zhu & B. G. Li. 1997, Vegetation on lime-
stone in Xishuangbanna, southwest China. Guihaia 17:
101-117. [In Chinese with English abstract.]

Whitmore, T. C. 1984. Tropical Rain Forests of the Far
l.ast, 2nd ed. Clarendon Press, Oxford.

Wu, C. Y. (editor). 1980. Vegetation of China, pp. 363-
397. Science Press, Beijing. |In Chinese.|

. 1991. The areal-types of Chinese genera of seed
plants. Acta Bot. Yunnan Suppl. 1V: 1-1309.

Wu, T. L. (editor). 1994. A Checklist of Flowering Plants
of Islands and Reefs of Hainan and Guangdong Prov-
ince. Science Press, Beijing. [In Chinese.|

Xu, Y. G, H. Q. hhang & F. Quan (editors). 1987. Reports
on the Nature Reserve of Xishuangbanna. Yunnan Sei.
& Techn. Press, Kunming. [In Chinese.|

Xu, Z. R. 1984. Limestone Flora of Dongyang Mountain
in Libo, Guizhou, China. Unpublished M.S. Thesis,
Zhongshan University. [In Chinese.|

Zhu, H. 1992. Tropical rain forest vegetation in Xish-
uangbanna. Chin. Geogr. Sci. 2: 64-73.

. 1997, Ecological and biogeographical studies on

the tropical rain forest of south Yunnan, SW China with

a special reference to its relationship with rain forests

of tropical Asia. J. Biogeogr. 24: 647-662.

, H. Wang, B. G. Li & Z. F. Xu. 1996. A phyto-

geographical research on forest flora of limestone hills

in Xishuangbanna. Guihaia 16: 317-330. [In Chinese
with English abstract.]

; ; — & ———. 1997. Floristic re-
lationships between the limestone flora of Xishuanghan-
na and neighboring floras of tropical Asia and south
China. Acta Bot. Yunn. 19: 357-365. [In Chinese with

Fnglish abstract. |

, H. Wang & B. G. Li. 1998a. The Structure, Spe-
cies Composition and Diversity of the Limestone Veg-
etation in Xishuangbanna, SW China. Gard. Bull. Sin-
gapore d): 5—-33.

— , H. Wang, B. G. L1 & Z. F. Xu. 1998h. Research
on the tropical seasonal rainforest of Xishuangbanna.,
south Yunnan. Guihaia 18: 371-384. [In Chinese with
nglish abstract.]




453

(NN “ed&ioroy) 96p01 Fuvg I M noy) Y d B Uy “T X SMUIOfpI0d “TeA DY) DNALFOG
ze12 "(DALIH) 221# pp-ong ov] ((DGLIH) [22¢ my-ung 17 ((NQY “2dAjojoy) meQN-@A%M,wJWG BUasy, ) A wndimooyostu iadig
AVA)Ovdiddld
m (NN “edarofoy) z6z01-6S 1-suays 14 ((DGLIH) #08Z (D4.LIH) #18€ “(DALIH) 1€ Mmy-unf 1] L TH W NI K ) PPV Ay
L AVAIVITAN
- (DA.LIH) €69¢1 pp-ong opp ((NOY °dAo[oy) 272¢ (DALIH) 0£8EE Mmy-ung 1] ansy ‘H “H S1suaupuuni wnuiiadsola
= (DELIH “2dAjost INY *odAio[oy) pgop my-uvg 17 (SAS) 82£YD ONSH "H ‘H S1suaunjFuow wnwadsodl
© AVAIVAIVIA
m (DELIH “2dAiost iNNY “2dAto[oy) g200g my-uvf 1] dueny ‘Y d R SuBf ) ‘A SISUID]FUIUL DaSIN0IN]
- (NNY edAiooy) 99¢ “(HYLIH) [£CH my-ung 1] INS| J "H S1Suaunjsuow “IeA DNSNIDU DIIPUT]
W AVAIDVHIIV']
s (DG.LIH edAi081) Z2200[-6C 1-FuayS 194 T A\ "H X° DA\ "A D) P]0219]DI Da0qOY11UL()
® £ AVAIVIHANSTD
© ....A_nu..U (NNY “2dao04) 0r00[-6€ 1-Fuayg 19,4 dueny sisuanmil snoiiang)
2 3 AVADVOVA
sl (NNY edAlojoy) g/ ¢y my-ung 1y JuRY") [ A 11] UOWIISOUOS1L]
(DELIH ‘edhiost N *adhiojoy) 28660 my-unf 17 H(SAS) 0SOTYD ueyy) L, ‘A fmyuvk uojoL)
AVAIVIHHOHd 14
(VG LIH edajost N Y edAlofoy) ¢rzp my-ung 1y T "M\ “H PYyo130430 soildsol(]
AVAIDVNAHA
(NNY ‘=edAlojoy) 2pco] MU-Suayg 194 '] "H SI1Suan)duaw 0ai102soi(]
AVAIVIHOISO1d
(NN edAyojoy) cozy my-uvg v {(DHLIH) L&0¥E Fuoyo-uny§ Fuvyy NS A 'H ¥ 3uej d A\ wnjiydiyond xea nzmy wnisuvly
AVAIDVIONVIV
(NOY ‘edAost i “adAjofoy) cepp duayz-sduvnc ag AN 77 €) SISUID)FUIUW DUIDIDI(]
% AVADVAVOV
.% (SAS ‘adXyooy) zar1 v ny) ny") ‘4 N Sueyn) ‘I ‘H PIP]oa1oviqinu snyiunonnydog
= AVADIVHINV)Y
N.. UBUUNL WISYINOS 0] DIWIPUI puB SJBJIRY 2UOISIWI| 0] JAISN[IXI BXB[ JUR[] P29
@ e e e e = i
Mw (/qemJ Vv /yoreasal/ L OGO W/31010qowramm/:dny) a11sqapy AuadojAy waadsoisuy a9yl o)
m ™M duiproooe a1e suuadsoidue jo soweu AJrwej oy [ (U ISBA/YIIRIS/ L€ A /810 10qowjoqow//:dNy) SODIJOML Pue (1o tudirmmm) [NJ[ Ul puB pasiaal A[Juanal sauo 10§ 1daoxa soweu
w m oyroadserjur pue oryinads 10§ 20IN0S ANIRILIOYINE Y] ST a021UIQ suDndo ] ano1qndiay vio]y “UBUUNL WIAYINOS UT UOTIRIAFIA duojsawt] 3y Jo sdnoid satoads [eotdojooy -1 xipuaddy



Annals of the

454

Botanical Garden

ISSOUTrI

M

(DY.LIH) 922¢ “(DULIH) 0088 my-ung r] ((SAS) £26Y7) (SAS) 62Y)
(DD.LIH) 2006 “(OU.LIH) 2006 vp-ong o]

(DHLIH) 10201 uoinpadxy
(DL.LIH) 99791 “]p 12 pp-0ng ony
(DY.LIH) €&t my-ung ry

(SAS) 028Y)
(SAS) €124 "(SAS) Z08Y.)
(SAS) #8CY))

(SAS) 606Y4)

(SAS) CHCY))

(DILIH) 91#Z duopy Suvy p vngy nyy (SAS) C86Y) “(SAS) FISY) (SAS) 98£Y))
(SAS) €18Y)

(DI.LIH) 019 "(DY.LIH) £E01 my-ung ry

(SAS) 9€Y)

(DULIH) 059&1 pp-ong onf (Y LIH) #£001 HFuayg 10,4
, (DI.LIH) @621 Auopy Funy
(DMLIH) €Izl vp-on9 onf (DGLIH) SFOOT M-5uayg 194 {(HLIH) £19ZE uonpadxy

(DULIH) £26tE “(DALIH) 0c1ze uompadxy ()G LIH) 82181 Fuoy-Fuayy Funy
(DI.LIH) 0918 “(OULIH) 6S1& Fuoyy Funy

(DULIH) 1162 "(DULIH) 061¢ My-uvg rp A(SAS) 981 1Y) (SAS) FCHY)
(DY.LIH) S09f my-uvg 1y

(DU.LIH) 2#00Z my-uvg 1]

(DH.LIH) 262& vp-on9g-onp (SAS) 2IZTY) (SAS) €211y “(SAS) €CzY)
(SAS) 61Z1YD (SAS) £611Y)

A | DUDIUUTIP D1]IIY "

AVAIDVNIOVHOd
‘1IeA\ 2usisul xvquiog

AVAIVOVANO 4

Noyog nundiaia pnosnus Y
ISNRIY "y N ._u:x ,,.:\.:::& STY JUDJDUOS)
._u:m_ SISUIUDUUTIA ST] \\E\Q.:\sczé

AVAIVHY

SURIS| ISUIUDUIDY DWF1SOUSO”)
T 7L d N Bueisy asuouadsuid “xea auiffv uoipuspouy
uo(] "9y (*qxoy) vwutwunon pusounsy

AVAIDVNADIOAY
QN 110)a1ad D1 f\:.».\:l
ISY X S|21(] Da1nIDI DIoydasipy
SWOY [, N ) NOOH punmjaa nsniijy
‘douiey § youry vsownnbs vosuoydyy
uun(y sijow vasuoydyy
‘doudeqy B youry puniuog vosuoydyy

AVAIDVNONNY
Q - » , o .r v ; | | X
COBUIN LN O AT (qUean) wnapmf uoapuapooixag
BUTLIN T L N NA\ "R ") STmsaiy “Iea NISUIUOYD s1IpUOAS
YOURIJ X0 SSI0] DIjOftuunwuion piongsi |

AVAIDVIAHVIVNY

X0V DaO}f1uLa] DUIDIVI(]
im:mm& X9 QLI DUDIPOQUID) DUIDIDI(]

AVAIVAVIV

1IBA\ P2U12200 DIF10qUNY |

WS "\ A\ X2 9NIR[) g ) styonjsorsd soyun)jiqod)q
Nl (S99 XJ 1eA\) Stppo sty unonaa|,f

SIIpUyY |, SNUOFDA2) STYIUDOID)DPID(]

Ny “H (yowalg]) nioyyniawo)s 1ea viopfixo) stydvasorpuy,

AVADVHINVIYV

UBLUNL WIDYINOS 0] DIWIPU2 JOU 1N SIRJIGRY JUOISIWI] 0] JAISN[IXI BXB| R[] P2oS

(DG.LIH 2dajost iy adXiojoy) gec 1 pp-one ong

OR] “(] ") SI1SUID)FUIUW DUIDUIIA ]

AVAIVAHLL

‘penunuony  cp xipuaddy



(SAS) £€£YD) "(SAS) 6£Y) “(SAS) 29610 douses) snuviuoq uowarsouosiyy

...m (SAS) ZI18YD "(SAS) £95Y)) '} NOOH 244> snyIuv)IAY ]
< (SAS) 621Y) JWIN|¢ SNIVIATID U0JOL")
(DY.LIH) 62¢Z "(D4.LIH) S60& MYy-uvg r] Bry-[[on (b)) snuvgpwms snyjunisia)’)
AVAIDVIHHOHd 1A
(VIILIH) 6298 my-ung 1] [SWH nuuvw sajpdnsy
{0 (DULIH) 612€& my-uvg 1] MR g ) 119q0] s212dDFY
mlnw (DY.LIH) 662 "(OOU.LIH) 812¢ Mmy-uvg ] SUBAT] ) A\ potuvuung sajednsy
mnv AVAIVOIHA
O (DI.LIH) €866 M-Fuays 13, [[PHNg] B UTRL] D125 MIDIU] DIL0ISON(]
O (DL.LIH) 2p1€ Fuoy Fuvpy (SAS) 162Y) [IPHNY ® utel] pasaamd Dai0Isol(]
E (DELIH) 9€0Z My-uvg ¥] (SAS) 274D [IPENg R utelq nFuIYyd DaI0IsON(]
~ (SAS) 126Y) [([HNg B uiel] Dssadsn DaI0ISO(]
% (SAS) CESY) [[IANg] B UTRI] DUPIYIDID DaLOISON(]
= AVAIVAHODSOId
B (D4.LIH) ZIc¥ ™MYy-uvy 1] s A A D000 MYUGEI)
© = AVHAAID NHD
el = (SAS) £16Y) sopdeig A\ ) (1wyoanon) p ~doudeq)) mUpavjap “IRA SISUUIS DIUDUADLL|
= w (SAS) c&ElY) so[deig A\ ) (([SWH) s1suauls vIUDUAPL
N @ (MY LIH) 22€0] 1Yyz-19] Yy (SAS) 691Y)) (X0} PSOw2IDL DUDIO]
(MYLIH) €¢9 Fuopy suvy (SAS) 0211Y) (qxoy EE:.V.:::\ DUDIO]
AVADVIINATOANOD
(DY.LIH) #9981 vp-on9 onf (DY LIH) 082& My-ubf I] HOSIHNY 2y QIOI0), 51T TR0
(DLLIH) SZIHO0EA Yrys ) (1) patput vjasaioolarg
AVLISOdINO))
(Y9.LIH) 0961& uvnb-onyg suoj TBA\ PIDUIUNID STSS1IFOUY
AVAIVLAHINOD
(DE.LIH) [F1E MYy-ung 1] g *) Y Dfopias Diawls
Aumr—k—:v mur\..m.N %:Ql \nw:c\.s nAmkﬁmv NJN{Q F:::,fx ”v (‘ﬁ AL.—._L_A“: C:vawwcézx:.w ~.:.w::~.r,.“~kﬁ\
(DELIH) £2¢1 Fuoy Fuvy ((DGLIH) 9628 my-uvk 17 ASAS) £901Y4) “(SAS) S101Y) g ) Y (DY) SISuaUDUUNA D])ILIUNSIO]
™ (DA.LIH) g29£1 vp-on9 onf ((DYLIH) SSF My-unf 1] UG~ ) Y RUN RGNS, Bljotsdiosasty
@ AVADIVHLSVTAD
m (SAS) /YY) ‘A9 Ma1uIpoq suunddn”)
<~ AVADIVAIIVAd VD
% (MYILIH) 16951 "(OY.LIH) 6£2¢[ pp-on on] jdeig sunava D2202024DG
nmv AVAIVXId
5 @ = = T e T
S 2 . e, 1dv
W m ponunuon) | x::...:_;(



Annals of the

456

Missouri Botanical Garden

(DULIH) ¢#8 "(DULIH) [£8 duoy Fuvy (DGLIH) 98S€ my-ung 17
(DI.LIH) ££cte uomnpadxy

(DI.LIH) 0] &£tE uompadxy

(DU.LIH) Z€og "(DLdLIH) 6201 my-uvg 1]

(DU.LIH) ¢s8F “(DULIH) 886 my-uvg 1]

(DHLIH) "ws ni-Fuoyz Fuvy ((OYLIH) 652¢ My-uvg ] XOGLIH) 6021 [66 M3-ovg 1]
(DULIH) 86261 vp-on9 ov] {(DYLIH) 659¢] uni-suf my)
(DLLIH) 88101 1-3uayg 15,4

(D4.LIH) 8111 vp-ong opj
(DULIH) €18¢ "(D4LIH) £01# my-uvg ]

(DE.LIH) 69001-6S 1-3uayg 194 (DG LIH) SZ9z€ uompadxy
(DULIH) 0$281 vp-on9 onf ((QULIH) 2£66-6¢ 1-Fuayg 19 (SAS) 908Y) “(SAS) $29Y)
(DILIH) #€01 1M-Fuayg 13,4

(DU.LIH) 206S1 vp-ong ong (DYLIH) Z686 1-FuayS 104 (SAS) LE6Y)
(D4.LIH) 222¢ “(D4LIH) Z900Z Mmy-uvg 17

(SAS) 619Y)

(DULIH) 222¢ "(DHLIH) 08 my-uvg r] (SAS) 6SCY) “(SAS) £6£Y)
(DI.LIH) 001 my-uvg 1]

(SAS) #0SY") (SAS) 86£Y))

(D4.LIH) 00Zt my-ung 1]

(SAS) 811Y)

(SAS) 2601Y)

(DM.LIH) [1#[ my-ung 1y

[[DjNg snajosd wnwiadsoian
INSH R N\ A 1) dsuadumsuryo wnwiadsolal

AVAIVAIVIN
wn(| pAPUl DPIDNUIY
AVAIVNI']
T "N\ "H P1jojunon viiniroidis)
AVAIDVHIV]
"qxoy wmnionjoaul vwsoydwAg
AVAIVINV]
TN\ 'H ® O\ "L ) DLOYIXD) “TeA XAJDI014a DISOPGDY

e wnuopfiaund vwwaisoyduwos)

FUBNH ) A M DA A ) SNYIUDYIUDX $N3JO7)

AVLVIAV]

wnafg ("[[ey\) pr4puniia; vipunydwos)
AVAIDVNIOVII

T "H A X2 DA\ A ) DIDIIDIG DIUIILIDA)
AVHAALLL)

(JIel7) 1A4UIY DIOGOYIIUI()

UO(] (] STID4LIS STIJOUOISA"]

WS A\ A\ 2PIUDFIDW sndiniowApi(y

mwang 1 g (A9 "H) .,..E\e\::cmme w:Scuc.EQct

AVAIVIHANSTO
BURYY/ "X (qIRIY)) SISUWDIS “TRA SISUIND] S1DPALO”)
AVADVIHVIN I

‘dause«y sisuouryuoy vioydog

urel wazvud nioydog

zINY p1a1dna)a) D111 ]|/

MOH DQWIDPND) S1413(]

0YyoS "N Y EV_EDV DALJOGAITId DALI]]D")
LI 113uoos] viuidipsan”)

LRI DjAydourouny viuynog

qiuag () pwiIssyviopo vi1z1q)y

AVAIVEVA

‘penunuony 1 xrpuaddy



Zhu et al. 457

Volume 90, Number 3

2003

(DE.LIH) 0£€s my-ung 17 (SAS) 0SSYD noyn) "y d B Uy [ A DpRjIoyau] IeA DIDINIAIDI emE.:..:ﬁ
(DGLIH) 62F01 "OALIH) 82001 1fz-19d Y7 (SAS) 661D ZZBI\-"PUBH DIO}1XD] DN2L25DG
(VFLIH) €I66E Pp-ong on] uay) 1 A X ng\ ‘R D (Busyn 3 ny) sisuasuviyniy "IBA DPLIOD DIUINO]
m (DE.LIH) £12& my-uvg 17 H(SAS) 0€8Y) “(SAS) 862YD by porwan! vruvnog
L AVADVNINVHY
c (DA.LIH) Z0&€ my-uvg 1] 194013 f 1112.LDF DIYIDWISA]
O
w AVAIDVIINIAd
= (SAS) 0S6Y) A (‘) ) Pupipoquund “1eA DAYIDIS01da) D101
p AVADVHAdId
m (VYFLIH) 6$68] Fuvi-ung uay”) ] SUIN D]OAID))
m AVINTVd
= (D4.LIH) 201%F vP-0n) o0 Tpury swsuauryd viopoyd
@ (DE.LIH) 0S¥ 1my-upg 17 '[pur] ps0219v.1q vIydopny
- (SAS) 8CTY) [PUI] 25U2ID]DS WNIQOLPUI(]
3 (YGILIH) £998 1Yz-194 Nyz J[0Y SuaasaLFu wnjAydoqng
0p (S18) ZzZun TYOS Isuasumsunmy wnyLydoqng
(SAS) 629Y) N[YOS (eoury) pisosqun wnjiiydogng
AVAIVAIH)YHO
(DELIH) 160Z ‘(DYLIH) [01Z Fuoyy duvy (DGLIH) 091 vp-on9 ovf “(D4LIH) 6¢F My-ubx r] ZZRI\-"PURH (YIWS “A\ "A\) WNUDAIO) "TRA ISUIUIS WNLISNET]
AVAIDVATO
(VYGLIH) 028 pp-ong onj] ZIny] p1jofavrdiaquniy) s1sdojpisIDA]
AVAIVOVIO
(DALIH) 0961 3uoy Fuvpy (DALIH) 6¢251 Pp-on9-orL (DULIH) ZE00T MY-UrA I] TIBM\ DIDLISSTIAS SUISIA Y
AVAIDVNISHAN
(DELIH) 22951 vp-on9 ovf o7 'S ‘H pavdida vruvYdalg
(D.LIH) 868¢F vp-ony o] 0] 'S "H SwsuaSumsuryd viuvydalg
(SAS) 106Y) ‘doude«) sisuauanyoms 0ajos))
AVAIDVINHALSINAN
| (VALIH) 226€ my-ung 17 {SXS) 614D “(SAS) 1SEY) SuLIe] 14suay Druomjy
(VALIH) €121 *(O9LIH) 0121 Fuoy Fuvg (SAS) 6254 R Z X SRR DOREUIR ey
(SAS) 6£€YD N\ ‘A "D SUDNOSI] DID)FY
AVAIVITAN

- —

‘panunuon) 1 xipuaddy



Annals of the

458

Missouri Botanical Garden

(DH.LIH) [60FF vp-on9 onp ((HYJLIH) £200] 1-Fuayg 12,4

(SAS) 6£T1YD)
(DULIH) 2822 “(OULIH) 002 my-uvg ry
(DULIH) 209¢1 noy-ubif Fuvyy (SAS) ¢Z6Y) (SAS) 16Y)

(SAS) 1#6Y) (SAS) 012Y") (SAS) 9ccy”)

(DH.LIH) 1628 my-ung r] (SAS) Z£9Y) (SAS) #1Cy)

(SAS) 612Y) (SAS) Z2€y)

(SAS) 216Y)

(DY.LIH) 96§ my-ung ry

(DU.LIH) 6198 1yz-194 nyz (DG LIH) SO my-ung 17 (SAS) 629Y)
(SAS) 228Y)

OULIH) 1128 "(O4LIH) 16& Mmy-uvg 17 (SAS) 68014 “(SAS) 12647 “(SAS) ZEY)

(DULIH) 20281 noy-uvif Fuvyy (O LIH) £6& my-uvg r]

(DY.LIH) €0t my-ung ry
(DU.LIH) 2S6& “(OU.LIH) £9¢ my-ung r7 H(SAS) 96Y7)

DULIH) 692F "(DU.LIH) €188 my-ung 1]
(DY.LIH)
| £29¢8 uompadxy (DY LIH) ZZ2<1 vp-onsg onf (O LIH) 608€ (DHLIH) 9128 my-ung 1y

(DI.LIH) 128¢ “(OY.LIH) 0FZt my-ung ry

OHLIH) 111 "O4LIH) £221 my-ung 17 (SAS) 028Y) “(SAS) 89£Y)
(DL.LIH) 1€9&] vp-ons ong

(SAS) 918Y) “(SAS) 19£Y)

SIBII(RY 2uO)saw] 0] Juaajaad exey juepy IEETS

WA LUYID] DIYISIIIUIULO ]

AVAIDVHALHIONIZ

YIUR[ ] a418adnd DwF SO
‘Yyour|J (uosme |) wmgnp :Eu.:.,.:hﬁ
‘doudeq) xo QL] WNUDIPOGUIDI ::&.:.,,EE&

AVADVLIA

._a:_.znw_u— SIsSuau DN Dit}]odd :,Hw

AVADVNAHHAA

'qOY g ) PIDUIL) $14004,]
utwneyne p ~douse<y 1asa1pno vaji g
Yiuag vuqDIs pIuo1)]a, g

‘douse«y vwissyuom vojrodog

u:ﬂp L A\ Seproruiagos puwiajsoin)y
RIRARH E::G\..E.:\f&\ DUIASOID ]

AVAIDVILLY ]

owpedaog g (‘your|) sisuaddipyd “1ea 1ysin s1jja7)
AVAIVRT )
(1eary nysngos viuiding

AVAIVATAHA VLS

TBA\ S17]0w naoniy
AVAIVHIH VIS
uagy CIpYeS N weyn)) ssuourddiiyd mFioquapury

AVADVIHVI IHJOHDS

auen H piowinijog :.,-:t::

m:.u._,.mI :.:c.\.:,,.m:\.:t DADLIN
AVAIDVL Y
AUl D1)0f1igDIS VENT I
ag] Y pyiunijod vyjaang
Uay7) ") M X2 MOY smuopfrduoy “xea snomisvand uoFodousuy
J TUMQRE) SNOIpUT SIYIUDIDUUD(]

AVAIVIA 1Y

‘ponunuory  cp xipuaddy



459

f (SAS) 92640
(DLALIH) #9501 1yz-194 MyZ7
(DLLIH) 926<1 Pp-ong onf H(SAS) S9ZY)

(SAS) 6211Y) “(SAS) 902Y))

(DALIH) &2 21 1] ((SAS) 0911Y)

(DY.LIH) £Z16 pp-ong on] (SAS) 691 1Y)

(DALIH) #2201 1-3uayg 124 (SAS) 0FZY) (SAS) £ETYD

(SAS) 9F9Y) “(SAS) 28SY) “(SAS) #FSY))
(DALIH) 129z¢ uompadxsy ((SAS) 851Y)
(DD.LIH) S61FF vp-on9 onj

(DY.LIH) £26Z my-ung r7 A(SAS) 0964))
(DY.LIH) 79581 noy-uvif Fuvyy
(DG.LIH) £2tce pp-on9 ony

(SAS) 1€9Y))

(MYLIH) 92601 duoy-Fuayy Fuvy (SAS) 912Y7) (SAS) ££9Y) “(SAS) 98¢Y))
(DHLIH) £GCrs uonpadxy

(SAS) 6C2Y))

(SAS) £CY))

(SAS) #92Y) “(SAS) ZHTY)

(SAS) 8€9Y))

Southern Yunnan Limestone Flora

Zhu et al.

(DALIH) £6F29 my-uvg 17 (SAS) 0ZFY) (SAS) £29Y)
. (DILIH) 6£1€ my-ung 1]
(OYLIH) 812 “OULIH) 2182 1102 unouyuy) (SAS) [IZ1Y) (SAS) 66+Y)

) Z8I1Y)

(DY.LIH) 6282 my-ung 17 ASAS) 2#ZY) (SAS) 9£Y))

(DL.LIH) 1101 my-ung 1] A(SAS) 16Y)

(SAS) 01y “(SAS) 081D (SAS) &21Y) (SAS) 2£1Y)

(DU.LIH) 6228 pp-ong onf (SAS) [611Y)

(DA.LIH) 868 my-unf 1]

(DILIH) [Z2& my-ung 17 (SAS) £26Y) (SAS) 808Y) “(SAS) 92£Y)

(SAS
S

(D4.LIH) 9¥6¢ 1MYy-uvg 1]

] DG139 XDGUIOY
AVAIVIOVHINOd

yosuLl] 0inysodd D1uosag
YOSuLL| S1ppALp DIU0FaY
ISWAL 12U1ISDSND DIUOSI
head 5 iy . q

AVAIVINODHY
noyog sisuaguoysuoy vioydoprydoyy
noyog (*qxoy) narsimaap vioydoprydoyy
'} "YOOH DAIUDFLE DISDI0]OT)
13u] wnuvaiiand vwauon)sy

AVAIDVHYV

AUDI(] (Pwnyg) snsojpia sndiniroxof

UOOA (*(XO0Y]) DWISS10DUI] DIUIPSID ]

T L d D SU9A9IS (1 A (T L d 3 SurIS]) syupxns sayjunuiwsnf

"ULUR]SO7) DSOJ]11 DAOY

'] 1 ' N BUuBIS| DSOMIIU DAOY]

‘A9 4] DAOY

g "y (] ) psoutnds vioy

WYBIA\ X3 “[[BA\ WN1]0J1ID] DWIUWAL)

NNYOS ("Z19Y) 241S20JAS DWIUWIAL)

LB ([YBA) 40Ut vipiyoasi(]

suris| (A97]) mosmbsa vipryosicy

'] 'L d (Bueis]) asuouvuuni puvpiy

1L d (V1 'L 'd ® Sueis]) s1suasunsjun] puwjajsonuy
AVAIVNADOAYV

LI 11]240Y] DIOYdaL1 Y

'SWoyl N ‘J YOooH mMpdumw vioydaijy

BUBA\ I, A\ 2unyd psmajiy
AVAIDVNONNY

Fueny ) ‘L B YeIsH ‘) (medey) pwandsisuo) vAyovisouwag

nM A ") (uag "y) ppungosva viodsoprdoyy

LI\ (IR g 1)) wnyruviAjod wnwayuniapnas
NIpey wnafunjpd wnwayuniapnas ]

S99\ DIDI2UL0]S DISSTIP]O%)

Ipuy wnjjeyond wnwayunay

nepur| (aunpg) vsopfixn] siydvidoipuy

AVAIDVHLNVOYV

Volume 90, Number 3

2003

‘panunuon) ‘1 xipuaddy



Annals of the

460

Missouri Botanical Garden

DULIH) &62¢ "(OULIH) 8£291 vp-on9 ovf ((OULIH) 6S£HE uomnpadxy (SAS) Z22Y)
(DULIH) 20.& suop Fuvgy (SXS) ZFEY))

(DH.LIH) #&2Z Suoy Suny (SAS) 625Y)

(SAS) 8+6Y)

(SAS) #82YD)

(DD.LIH) Z6tge Fuvm-1yQ ovyy
(DILIH) 899¢ pp-on< oy
(DA.LIH) 00<T my-ung 17 (SAS) 26Y) (SAS) <zy)

(DULIH) £2FC My-ung 1] (SAS) [£1Y)

(DULIH) #691 My-uvg 17 A(SAS) 8£Y) “(SAS) 92TYD "(SAS) 60£Y)
(DILIH) 66& my-uvg 17 (SAS) ZZ6Y)

(DALIH) 0cct my-uvg 1y

(DH.LIH) €2€€ my-ung 1y

(DE.LIH) 9¢¢ uni-guvnyg noy (SAS) 208Y7)

(DULIH) 00£01 1H-5uoyS 194 (DGLIH) 9S9f ] uni-suif m7) (SAS) #1214 (SAS) 97y
(DH.LIH) 21 pp-omg ovf (SAS) 9Z&Y) “(SAS) [0Z1Y)

(DL.LIH) 292 1100 umouyu) (Y LIH) 266 H-Fuays 194 (SAS) Z06Y)

(DALIH) 192F& uompadxy

(DULIH) 02001 1Y=-19d "z (DYLIH) C£TF my-ung 1y

(DULIH) 11Z My-uvg 1] A(SAS) €614 (SAS) £€1Y) “(SAS) 971y (SAS) £C8Y)
(DHLIH) ¢gszz Auvm-1yg ovyy (SAS) Z19Y)

(DA.LIH) 922¢ “(D4.LIH) 09£€ my-ung 17

N\ A D) (gdeig) optydosomw *y sisuaurs vaoqoav g
ng 1 g (99UBRH) DinuoAINP DICGDID

ng 1 g ((youel y) suaosafn DIOGVID |

g Y vIvpruap nay)

AVAIDVIHANSHO)

IO\ N [[0Z WDYNL D1INOID)]
AVAIDVILAN10IV1A
uungy (uungy) sediyf uospuaporpiofiny 4

‘uedwe | szsuaunuuns vy
qrear) pxaynuas viuiynng

AVAIVHVA
g “f - (ewnyg) suvngv sisdornquung
Y 'S "H (L) pipjjaonieaopnasd “IeA 119QUI0D DII0I0ISD']
‘wjoy Y ¥ xeqd wnvjoradiaaiq uoip1a))
‘douzeqy wnsoaroviq uorpra))
UURPWJOH ] ("[SWaH) wnjAydosonu “TeA wnuvjuow pwsapijuy
YUY SISUIIYJIS DUIDJYIOUIPY

AVAIDVIHHOHd 14

S[TA\ N 19pyay s1susuvuuni sosldsoi(]
AVAIDVNA LA

(] (7)) poruodnl vidunoy
AVLISOdIKO)

BUOHY "L (] SUapUaIs DIpuviIO
AVAIDVNITANKOD

yssey wnqojanbuinb wniFia1diio g
AVAIVAIHALdOIAdYY)

19pYaY 1FUDS] wnuingiy

AVAIVITOATIA V)
unyn) ‘- vjjLydoin suoddp)

zIny| vijofiuviquow suunddo)

AVAIVAIIVAA V)
suyof " [ 1duvsy viaayy
AVAIVNIOVHO4I

‘penunuon) -1 xipuaddy



(DI.LIH) 298¢ my-ung r] A(SAS) 21y (SAS) 021Y4D (SAS) 0£1Y) 12Y213] | 11112405 DISIPLY

©
< AVAIVNISHAN
(VY LIH) £2cs my-ung 1] 12u107) (Bury]) srwtofyypw 1A DiaF1gnd N1y
(DH.LIH) [1-88 Fuop Fuvy p vny nyz by xo "[[eg\ pigsoud snory
(DALIH) co8s my-uvg 17 (SAS) [HY) I0IUBA 2D "AY] DIMIUOYILO SNIL ]
» (NOY) S£1€ my-ung 1] dueyy) 'S 'S s1suaduoysuil viuvipn)
S AVADVHOW
,w (SAS) 18¢Y) “(SAS) 995Y) (SAS) 089Y) ZZR|\-"PURH ("Yourl ) suaosagnd “IeA pipij1o DUOY]
= (SAS) O€Z ‘7102 umouyu)) '] ] TH wnipods wnjAxosA(]
= (D.LIH) 859¢¢ uni-auif my) (SAS) 805Y) (] H R DA\ A D WD)aonud) WnjAxosA(]
m (VYYLIH) €8¢ my-uny ] U DUNNJIA “TRA DLUDINGD] DISDIYNY)
=] AVADVITAN
m Admrr—:v uer :_z.».n‘%:GSQW BQN .LxOI c,f.d\\w; c::.t&..ﬂ
w AVADIVATVIN
. > (MYLIH) 1€0] my-ung 1] ASAS) CHY)) uayn) "y 'S EE: SISUIUTYUO] “TBA m..zt\:qmzue .y%::tl
T = AVADVIHOI TVIA
- B (DELIH) 201§ Fuoy Fuvg (OGLIH) 1269 Fuoy-uayy Fuvg (O LIH) [ZEPE uonpadyy '} ooy nuwm vajsidng
m Q.Ov Arﬁrmv \Nt\ ~\U ;_::./_ XdJd L_.z.CI ~t~:~:b::Q E::Z:?%.».\:L
AVADVIIN]
(DALIH) #62 my-uvg 17 (SAS) FZEY) (SAS) 19Y) (SAS) 1911 SN (S9N X9 ‘[[BA\) DID]0IIUD] 3Ga0Y ]
(SAS) 611Y) (SAS) 693Y)) J YOOH ¥ Yiuagl (SN X9 “[[BA\) DIDFUOJS DISIT]
Avm_F_Iv MWQM .::\L:: .~< u:m:I I L VJ :um f m— BQQ\::&\Q\ :&.ﬁ.ﬁ\
AVADIVHNOV]
(SAS) #98Y) qrear) syjow swsapouaydg
(DL.LIH) 219z¢ uompadxy (SAS) 8224 “(SAS) 221Y) SIY ] [ nuouvy vuwal
(DFLIH) 222 Fuoy Suvy «(OYLIH) 95 “(DALIH) #EFE 1100 unouyuy) ()G LIH) 9222€ uonpadxy 1DYDI | SISUAWDIS D1]]ILIDY)
(DL.LIH) 0862 “(DLIH) 2262 “(DA.LIH) 126 Fuol Suny 19 144Uy UOLPUIPOLI])
AVADVINV']
. (DA.LIH) 862€ vp-ony on] nA\ A "D (ur]) sepodyovis pizijoysyy
™ (DELIH) 0081 Fuvn-1f ung (DY LIH) ¢S My-ung 17 (SAS) 1€Y) 'wig v1jofipsoddo pay00.14a)o))
Q AVIVIAV']
m (VY 1IH) 0699] pp-on< on] WY X9 QAN 5] mimpruip sajApody
- AVADVNIDVDI
nnuw (VYIILIH) [¢18] Fupt-1f ung (SAS) 8CO1Y)) S9N ("qX0Yy) $N7214]S SNWD]DIOIPUI(]
O AVANINVHO
E . d : -
il
[ m ‘panunuory 1 xipuaddy
S Q | |



Annals of the

462

Missouri Botanical Garden

(SAS) 22247 (S

(SAS) 82€Y) “(SAS) C2HY)

(DY.LIH) 0101 ‘1102 unouyu ) (SAS) 288Y")

(DI.LIH) $1£¢ my-ung 1]

(DU.LIH) 9Cort vp-ong ovp ()Y LIH) 29CFE uompadxy

(DHLIH) 6581 my-ung ry ASAS) £1£Y) (SAS) Z6£Y) (SAS) 0££Y) “(SAS) 92 1Y)
(DU.LIH) ££€ uni-suvnyg noy (SAS) 9f 1Y) (SAS) ZZTY)

AS) 9£9Y))
AS)
A

(DYLIH) €29Z] my-ung 1]

(DILIH) 86C “(DU.LIH) £28€ My-ung 1] (SAS) 9£8Y)
(DI.LIH) 86¢1 my-uvg ry A(SAS) €97Y") “(SAS) Z12Y")
(DELIH) #00E Fuopy Funy xp vnyy nyyz (SAKS) CCLY”)
(DA.LIH) #18Z “(D4.LIH) 9t my-ung 1]

(SAS) 6ZZ1Y) (SAS) BIZI1Y)

(SAS) 1€y "(DDLIH) 6821 my-ung 1y
(SAS) €F9Y) “(SAS) 8801Y")

(DILIH) 1182 unti-guil n”)
(DU.LIH) €98 “1]02 unouyu;) (SAS) 9IZIY") (SAS) FC6Y) (SAS) €8y
(DA.LIH) 8£2 my-uvg 1] ((SAS) £O8Y!)

(DILIH) 62029 1§ uay’)

(DY.LIH) rOOr my-ung ry
(DI.LIH) 621€& my-ung 1]

(DD.LIH) €9 Fuvix-1yg ovyy

(DHLIH) €111 unb-1ag Fuvy (HgLIH) 6 My-ung vy
(DALIH) 818 my-ung r] (SAS) £12Y7)
(DD.LIH) F£2Z my-ung 1]

(SAS) Z61YD) (SAS) [0<Y))

SUBNY ") *7) J1IN WnjAxoyuny

INRI(] WN}an] WNAxXoyuny

BUBNH "7) ") (UOS[IA\ "H "o B 19pYoY) wnouriniiaf "1en wnjpun wnjAxoyuny
Noe[ (7]) pivnorund :.p.mt::.

ABUIMG (UNY") B "L ) jjiydosonu vAvinyy

‘Buaadg (1) nFrweoy vivuny

TPUTT CPIITAN) D210f14310 sTws00A)9)

AVAIDVL Y

O] psswwgns *§ vsondsons syNPYNAQ
YIINY (qIeldn)) Do1uDIs D1LJOYIAS |
Yoy vuafigid DILJOYIAS |

NOWaIg] S1sUFUOYFUOY DIjaan g

INO| DSOUIID D]1IAD ]

LI\ pLoydojpydas pvioxy

AVAODVIA 1Y

LI s1suadoyv snydizy

noyn) "y d ® uay) [ "k suaosagnd “1ea Eb:.vc.z\ g I ITEY
AVAIDVNINVHY

)] ) wnwmounpadiuno sadi g

UQ .U z\:.vwkaQKQ k%&\wﬁ\

by puvoutoy vrwosads g

AVAIDVHAdId

JIURH DIPUDIYIO DIJOAID")

AVIN'IVd

‘A 1mjoainbsa wnitydorg

"] PJOQUIDIDD DOYLLIY
AVAIVAI'IVXO

"] PI1pUl D1JAULT Y
AVAIDVHINVHOHO

Jwn[g ("|pury) vsomsun vipidosy

YIS (apuy) owond vijrasay

aZIUNY (“[pur]) snnbijqo snjysosisne)

AVAIVAIHIHO
Uemo?) "W [ R "I YV X2 [[BA ("qxoy) wniopfiangs wmiF(z(g

‘panunuon)

AVAIVLUHANK

| X1puaddy



463
|
l

(DHM.LIH) £08 mad-ong 1y

(DALIH) 8998 1yz-124 nyz
(DY.LIH) p&2 ma-ong ry
(D.LIH) peeg my-ung 1y
(DGLIH) 0£tEE uoinpadxsy

(DY.LIH) P98 1yz-194 nyy ()Y LIH) [99&] pp-ong onj
(DD.LIH) 998 my-ung rj
(DY.LIH) 6091 pp-on<) o] (Y LIH) 9908 duoy Suvgy (SAS) 0FZ1Y)

(SAS) 801Y) "(SAS) F€9Y”)

(DY.LIH) 219 pp-ong ong “(SAS) 899Y)

(SAS) 979Y)) "(SAS) £C9Y)

(DY.LIH) 6816 Pp-ong ong ASAS) £C01Y) (SAS) £91Y))
(SAS) 118Y) (SAS) 20<Y))

(DU.LIH) €161 1 my-uvg rf ASAS) 892Y))

(SAS) FEQY)

(DULIH) 6C£6 1-Fuayg 19,4 (SAS) £12Y) (SAS) 891Y))

Southern Yunnan Limestone Flora

Zhu et al.

(DY.LIH) £62&¢ uni-suif ;)

(DA.LIH) 06091 pp-on9 ovp ()Y LIH) OIZE My-uvg 1] (SAS) 269Y) (SAS) [8£Y)
(DILIH) #8111 Suopy Funy (SAS) £86Y)

(DI.LIH) #6F1 Fuopy Fungy (SAS) 6S£Y) (SAS) 895y “(SAS) 891Y)

(DH.LIH) [#91F vp-ong onp (SAS) [[£Y)

(DALIH) 91F61 unt-guif i) (SAS) £901Y.)

. (DULIH) 9691 Mmy-uvg 1]
(DULIH) #8001 11-5uayg 19 (SAS) Z£6Y) “(SAS) 002Y)

(DULIH) 1#$8 my-ung 1]

(DY.LIH) 110£6 vy nyy

Volume 90, Number 3

2003

awnyg wnofiypno wniydojuy
AVAIVAHJOH LNV

NRI1RY<) [ wnuvisajpws winjuvipy

‘PPad ("YOOH) nyromaspa “YeA wnppnnI WnuUvIpy,

] Wwnppnno wnjuvipy

] Suua-sn dnd WnjuvIpy

AVAIDVINVIAY

siejqey auojsawil] 0] juaiajard eiAydopAaia)

wnyog Yy (Ul ) sury) s119v12ads DaYISILIWUO ]
19YRg X3 “[[BA\ WMIO}ANUI] IRA WNSO]]1A WNIYIAPIJ]
jdeig wnamv-ours wnyoApaf]

AVADVHALIONIZ
3[19) B s[RI P1jofinIaq s

"Your| ] PUDIDSUDID( S1]17

unyn) 8 LR aatauignd vwsisvalaf

‘doudecy wnwiadsouow “1eA SUISIGNLI DWFSDI]I |
‘dause«y ivavjap vwssnaa|

LI\ EEQ%N:.S DUWLF1SDA]I |

T T °D) (JIB21RN) SynIuatio-osnn vy

| »Ipnban Do

AVAIVLIA
WA (duinyy) vaumsuns 0izjozno.f

ysum ‘H ™) p1o)fruvn)d Daji f
"ZZR\-"PURH pU2f1j1u0W DI ]

PPoA ((wel-yong) ad1sadns vwasoin)y
PP\ ((00N7 B PIOYRIS) S1NPa DISDISILQI(]

‘PP PUDLIZFUL])0Z DIIAWYI0Y

AVAIVIOLLH (]
joung (‘daude<y) 1ma.10y; puojo)

qrein) (‘[[eA\) rpunquo)f nuojor)

AVAIVI'ILL

I Y vL0pfipnu sajowinalaf
AVAIDVTARVHLAL

ny"H (1 'S N suay") ) ‘A Ssuauvuuni visidng
AVADVA'TAHAVLS

‘penunuon)y x%:@ma V



Missouri Botanical Garden

Annals of the

464

(DULIH) £€66 1-Fuayg 19 uy)) (“"uasar) srsuauryuo; visoLhd

(DE.LIH) 2511066 ma-ovg 1] autyy) (“YOooH) avovmfinjqns msorily
(DY.LIH) £Z9zt unl-suif) ry duryn) ("‘mQ) mrjofuvmununu msolif g
(DU.LIH) $288¢ vp-ong oy BUIYT) ("Yuasals)) vpnu viIsoLis g
(DY1LIH) £189¢ Dp-0n<) 0D n:EU (2zuny|) s17j0w DISOLIA ]

(DH.LIH) 612F€ uonpadxy Buly”) (1oYeg) s1UISSD DISOLIL

(DA.LIH) 808¢ my-uvg 1y ‘wg [ (uo(] () Pwp1dsn SIPOIDWAY, g

(DILIH) £09 md-ong 1y [So4] ") (‘[[eA\) wnsoutnd wnlydvuwuag

(YILIH) 009 mi-ong ry [S91 ") wnplydosonu wn)Lydvunuay

(DY4LIH) #22 mad-ong 1y uiyn) ("ppog) riv1isod M:.E::E%cﬁ.iﬁ

(DYLIH) 85268 vp-on<g onyg 3uiyn) (Bpaye],) 10]001q snuosidrg
AVAODVIAOJdATOd

( )¢ F_IV (10)9] vp-on< on| UL | ( 1) DIDINILINID &Q&E:&&Z
AVAIVUAIdATOHHJd AN

(DI.LIH) 6F2St ms-ong 1] NUry (1) sounjawoynd cEEE%E.El
AVAIDVUAILLINOKNAH

(D4LIH) 0£281 vp-on9 onj S[PI(] (1Xeg) UOpOnap WnyoISA]O ]

(DY.LIH) €8086 mF-ong 1] Y7 1) (uocq (1) P1en)y20s suadolicy
AVAIVAIIALAdOAYA

(DULIH) Z6Zts uornpadxy PPod (M) ppnp1dis viuvuli(g

(DYLIH) ¢2288 pp-on< ong WS [ (MR X9 2zuUny|) 19uniof vuDulL(]

(YILIH) €27 my-ung r] ISLY") "H 1nuoq nunuligg
AVAIDVIHVNAHA

(VYLIH) 9¢2 m&-ovg 1y u::_u X9 IY7) *7) SISUUIYUO] DIfjouasdy
AVAIVAILIATOY

(DY.LIH) 19121 vp-on< ov] ULIG O1] C(ppey) pivpidsno miynsipmiuny

(VYLIH) [2¢8F pp-ong opg sutyn) (*yoopy) pipuurd-opyypuurd DIPOIUD]]Y

(YILIH) 29 mad-ong 1y suiyn) (1SLIY")) DIDID DIPOIUD]]Y
AVAIDVIHAHLY

(VYILIH) 28101 1yz-134 nyy suIy’) (1suy") "H) soprosydosyun .,....~.5:\:::m.(

(VYHLIH) 622t unl-5uif) ry EMESE] ("I X2 2zuny) WN10SO)12Y> Wniuajdsvuatus py

(DYLIH) £cpep vp-oneg ong ‘A91) N YOO X “[[BA\ SUDLIDL wniuajdsy

(DY.LIH) 6128 my-ung 1] ISUISOY DJoNXDS wWniuapdsy

(DILIH) 6£2& my-ung 1] NOOH wmwsuojosd wniuaydsy

(VILIH) 088 mad-ong 1y ISUY") "H wnpalioqul wniuapdsy

(DALIH) 8616 1102 unouyu;) (HqLIH) 2£2 md-ong ry [So1d 1) wnsioxa wnuajdsy

(VILIH) 018 my-ung 1y suiy) ISUIUNYIOLISTID WNIUIJdSY
AVAIDVINA'IASY

‘penunuony  cp xipuaddy



465

Southern Yunnan Limestone Flora

Zhu et al.
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